25 

detennining a difficulty of enoodiDg said first bit stream' 
every GOP based on intra-frame and forward^ 
predictive encoded pictures only in the GOP; 

calculating an encoding rate from said difficulty of encod- 
ing determined every GOP; / 5 

selectively encoding said input video signal by intra- 
frame or predictive encoding to generate second 
encoded data; / 

transform encoding said second encoded data to generate 
second coefficient data; / 

quantizing the second coefficient data by a step size set 
according to said calculated encoding rate; 

variable length encoding said second quantized ^ta to 
generate a second bit stream; and 

recording said second bit stream on said r^ording 
medium. 

I. PsSi encoding method, comprising the steps ^'f: 
^receiving an input video signal; 

selectively encoding at least a portion of saidyinput video 20 
signal by intra-frame or predictive encoding to generate 
first encoded data refresenting intra-frame or predic- 
tive encoded pictures, respectively; 

transform encoding said first encoded dita to-generate 
first coefficient data; / * ^5 

quantizing said first coefficient data by a fixed step size; 

variable length encoding said first Quantized data to 
generate a first bit stream; 

counting a data quantity of said fir^t bit stream every 
predetermined time to indicate a dimculty of encoding; 30 

determining said difficulty of encoding said first bit 
stream based on intra-frame ^d forward-predictive 
encoded pictures only; 

calculating an allocated code qiiandty for each unit of 
predetermined time as a function of said difficulty of ^5 
encoding so that said allocate^ code quantity is set to be 
larger for complex picture^ and smaller for simple 
pictures; 

selectively encoding said i^put video signal by intra- 
frame or predictive encoding to generate second 40 
encoded data; 

transform encoding said setond encoded data to gena-ate 

second coefficient data*/ 
quantizing said second coefficient data at a step size set in 

response to said allocated code quantity; 
variable length encoding said second quantized data to 

generate a second hit stream; and 
outputting said second bit stream 

8. A method accorcling to daim 7, wherein the fixed 
quantization step size/equals one. ^ 

9. A method acooraing to claim 7, further comprising the 
stq) of storing said second bit stream in a buflFer befwe it is 
output wherein saM quantization stq> size is further based 
on a quantity of said second bit stream stixed in said buffer. 

10. A method according to claim 7, wherein said prede- 55^ 
termined time is A frame. 

II. An encoding a^^aratus, comprising: 
means f<H- Tctdy'mg an input video signal; 

means for selectively encoding at least a portion of said 
input video signal by intra-frame oc predictive encod- ^ 
ing to fifenerate first encoded data rq)resenting intra- 
frame predictive encoded pictures, respectively; 

means foy transfmn encoding said first encoded data to 
generate first coefficient data; 

means for quantizing said first coefficient data by a fixed 
step : 



means for variable length encoding said first quantized 
data to generate a first bit stream; / 

means for counting a data quantity of said first bit stream 
every predetermined time to indicate a difficulty of 
5 encoding; f 

means for determining said difficulty of encoding siid 
first bit stream based on intra-frame and forward- 
predictive encoded pictures only; / 

means for calculating an allocated code quantity for each 
10 unit of pred^ermined time as a function of said diffi- 
culty of encoding so that said allocated code quan^ty is 
set to be larger for complicated pictures and smaller for 
simple pictures; / 

means for selectively encoding said input video signal by 
15 intra-frame or predictive encoding to generate^ second 
encoded data; / 

means for transform encoding said second encpded data 
to generate second coefficient data; / 

means for quantizing said second coefficient data at a step 
20 size set in response to said allocated codyquantity; 

means for variable length encoding said seco'nd quantized 
data to generate a second bit stream; anA 

means for outputting said second bit strem. 

12. An apparatus according to claim 11, \^erein the fixed 
^ quantization step size equals one. 

13. An apparatus according to claim ll( further compris- 
ing a bufier for storing said second bit stream before it is 
output, wherein said quantization step size is further based 
on a quantity of said second bit stream Mored in said buffer. 

30 14. An apparatus according to claim 11, wherein said 
predetermined time is a frame. 

IS/^A recording medium on whith there is recorded a 
^^e6ond bit stream obtained by: 
receiving an input video signaly 
3^ selectively encoding at least a cK>rtion of said input video 
signal by intra-frame or precnctive encoding to generate 
first encoded data representing intra-frame or predic- 
tive encoded pictures, resf)ectively; 
transform encoding said first encoded data to generate 
40 first coefficient data; 

quantizing said first coeMcient data by a fixed step size; 
variable length encoding said first quantized data to 
generate a first bit stteam; 
" counting a data quantity of said first bit stream every 
predetermined tim^ to indicate a difficulty of encoding; 
determining said difficulty of encoding said first bit 
stream based oi/ intra-frame and forward-predictive 
encoded pictured only; 
calculating an allocated code quantity for each unit of 
^ predeterminedr time as a function of said difficulty of 
encoding so tj4at said allocated code quantity is set to be 
larger for conq)licated pictures and smaller for simple 
pictures; / 

selectively encoding said input video signal by intra- 
frame or /predictive encoding to generate second 
encoded oata; 

transform encoding said second encoded data to generate 

second ycoefficient data; 
quantizing said second coefficient data at a step size set in 
^ respOD&e to said allocated code quantity; 

variable length encoding said second quantized data to 

generate a second bit stream; and 
recording said second bit stream on. said recording 

medium- 

/ « # ^ # ^ 



PATENT 
450101-2980.2 



\£ (New) An encoding method for encoding source video data, the method 




/ 



comprises the steps of: 

/ 

encoding said source video data to generate first encoded data: 

detecting a difficulty of the encoding process of source vid^ data based on bit 
amount of said first encoded data: 

deciding an optimum quantization step size which is varied depending on said 
difficulty so that said quantization step size becomes smaller when said source video data is 
more complexity and said quantization step size becomes larger when source video data to be 
encoded is more simple: and 

encoding said source video data by usin^ said optimum quantization step on 
encoding unit basis. 

17. (New) An encoding method for en/oding source video data, the method 
comptfises^the steps of: 

calculating a difficulty of sairf source video data, wherein said difficulty 
indicates a complexity of a picture within/said source video data: 

deciding an optimum quantization step size which is varied depending on said 
difficulty so that said quantization 5tep size becomes smaller when said source video data is 
more complexity and said quantization step size becomes larger when source video data to be 
encoded is more simple: and/ 

encoding said source video data by using said optimum quantization step. 

fNew) /Aixx encoding method for encoding source video data, the method 
comprises the stepsAjf 
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encodine said source video data to generate first encoded data-/ 

/ 

t 

detecting a difficulty of the encoding process of source video data based on 

/ 

amount of said first encoded data: J 

calculating an allocated code quantity which is varied depending on said 
difficulty so that said allocated code quantitv is more increased when said source video data 
is more complexity and said allocated code quantity is more decreased when source video 
data is more simple: and 

encoding said source video data based on said allocated code quantitv. 

A9 . (New) An encoding method for encoding/source video data, the method 
coniprises the steps of: 

calculating a difficulty of said sourc^ video data, wherein said difficulty 
indicates a complexity of a picture within said source video data: 

calculating an allocated code quantity which is varied depending on said 
difficulty so that said allocated code quantir/ is more increased when said source video data 
is more complexity, and said allocated code quantity is more decreased when source video 
data is more simple: and 

encoding said source^video data based on said allocated code quantity. 

^0. (New) An encoding method for encoding source video data, the method 
comprises the steps of: 

detecting mofion vector of a macro block of said source video data: 

encoding said macro block of said source video data by using said detected 
motion vector to generafe first encoded data: 
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detecting a difficulty of the encoding process of source video data based oh 

/ 

amount of said first encoded data: 

deciding an optimum quantization step size which is varied depending on said 
difficulty so that said quantization step size becomes smaller when said source vidTO data is 

./ 

more complexity and said quantization step size becomes larger when source video data to be 
encoded is more simple: and 

encoding said macro block of said source video data bv u/mg said optimum 
quantization step and said detected motion vector. 

(New) An encoding method for encoding source video data, the method 
comprises the steps of: 

selecting a predictive mode of a macro blo6k of said source video data: 

/ 

encoding said macro block of said source video data bv using said selected 
predictive mode to generate first encoded data: 

detecting a difficulty of the encoding process of source video data based on 
amount of said first encoded data: 

deciding an optimum duantization step size which is varied depending on said 
difficulty so that said quantizatiorr step size becomes smaller when said source video data is 
more complexity and said quafitization step size becomes larger when source video data to be 
encoded is more simple: arid 

encodii;^ said macro block of said source video data bv using said optimum 
quantization step apul said selected predictive mode. 
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comprising 



means for detecting motion vector of a macro block of said source video data: 

j 

first encoding means for encoding said macro block of said source video data 
by using said detected motion vector to generate first encoded data: 

means for detecting a difficultv of the encoding process of sourofe video data 
based on amount of said first encoded data: 

means for deciding an optimum quantization step size whig?h is varied 
depending on said difficultv so that said quantization step size becomeg smaller v^hen said 
source video data is more complexitv and said quantization step sizg becomes larger when 
source video data to be encoded is more simple: and 

second encoding means for encoding said macro block of said source video 
data by using said optimum quantization step and said det^ted motion vector. 



23X (New) An encoding apparatus for encoding source video data, the apparatus 



means for selecting a predictive mode of a macro block of said source video 



first encoding means for /needing said macro block of said source video data 




composing: 



data: 



by using said selected predictive mode to generate first encoded data: 

means for detecting a difficulty of the encoding process of source video data 
based on amount of said first encoded data: 

means for deciding an optimum quantization step size which is varied 
depending on said difficulty so that said quantization step size becomes smaller when said 
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/ 

source video data is more complexity and said quantization step size becomes larger when 

source video data to be encoded is more simple: and / 

/ 

/ 

second encoding means for encodine said macro block of said sourfce video 
data by using said optimum quantization step and said selected predictive mode. 

(New) An encoding apparatus for encoding source video data^/t^^e apparatus 
compnsmg: 

first encoding means for encoding said source video/data to generate first 

encoded data; 

second encoding means for encoding said source video data based on supplied 
quantization step size to generate second encoded data: > 

transmitting buffer for buffering said^second encoded data: and 

control means for detecting a difficulty of the encoding process in said first 




encoding means, and for deciding said quantization step size which is varied depending on 
said difficulty so that said quantization st^size becomes smaller when said source video 
data is more complexity and said quan/ization step size becomes larger when source video 
data to be encoded is more simple. g(nd said quantization step size which is varied depending 
on a remaining capacity of said tyansmitting buffer so as to suppress overflow and underflow 
in said transmitting buffer. 

7^ (New) An encoding apparatus for encoding source video data, 'the apparatus 
comprising: 

encodir/g means for encoding said source video data based on a quantization 
step size to generate^encoded stream: 
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transmitting buffer for buffering said encoded stream: and 

control means for calculating a difficulty of said source video data, wherein 
said difficulty indicates a complexity of a picture within said source video data, and for 
deciding said quantization step size which is varied depeft^mg on said difficulty so that said 
quantization step size becomes smaller when said^ource video data is more complexity and 
said quantization step size becomes lar^^rwhen source video data to be encoded is more 
simple, wherein said quantizatlonstep size which is varied depending on a remaining 
capacity of said transillitting buffer so as to suppress overflow and underflow in said 
transmitting ' ■ 
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